Optical isomers of methyl jasmonate were resolved from a commercial mixture via the formation of bornyl jasmonate diastereoisomers. The symmetry and magnitude of the optical rotation spectra, and the observation that only one isomer, (+)-methyl epijasmonate had the characteristic methyl jasmonate odor indicated that these preparations were optically pure.
In 1962, methyl jasmonate, (-)-methyl 2-(2-Z-pentenyl)-3-oxocyclopentyl-1-acetate (I in Fig. 1) , was characterized as a fragrant component ofjasmin flower oil.1} Soon afterwards, the absolute configuration of its two asymmetric centers was determined to be IR and 2R.2) Today, this compound and its analogues are synthesized and used in manycommercial fragrances. 3) Recently, an isomer, methyl epijasmonate (II in Fig. 1 ),4) was identified in the hairpencils of the Oriental fruit moth, Grapholitha molesta (Busck), as a synergistic component of male sex pheromone. 5 6) This same isomer was also isolated from lemon peels, Citrus limon Burm., 7) where it seemed to contribute odor. During these later studies, it was noticed that the characteristic odor of synthetic methyl jasmonate seemed to be caused by the presence of small amounts of methyl epijasmonate. Since most preparations of methyl jasmonate consist of an equilibrium mixture of the 2-epimers in a ratio of approximately 95:5,8) it was not clear which isomer was responsible for the various biological activities ascribed to methyl jasmonate.5~7<9~13) Before we could study the role that stereochemistry plays in determining the biological activity of methyl jasmonate, we needed to prepare the four stereoisomers. A previous attempt to do this via the formation of a ketal of (-)-2,3-butanediol9) did not account for the inevitable formation of 2-epimers.
This communication describes the optical resolution of methyl jasmonate and methyl epijasmonate using the scheme shown in Fig.  1 . To separate the enantiomers, the diastereoisomeric jasmonate esters of (-)-borneol were prepared and separated by liquid chromatography. Conversion to the corresponding methyl esters followed by liquid chromatography led to separation of the four stereoisomers.
Commercial methyl jasmonate containing about 2% of^-methyl jasmonate was first purified using liquid chromatography on silver and methylated. Successive liquid chromatography on silica gel was also used^to separate methyl jasmonate from its 2-epimer, methyl epijasmonate, as shown in Fig. 2A . Gas chromatography (GLC) was used to monitor the purification of these two isomers.5~7) The individual ORD curves of the four isomers are shown in Fig. 3 . Over the entire range of wavelengths, the enantiomers showed optical rotations of equal magnitude but opposite sign. As expected, epimerization at the 2-position showed opposite Cotton effects because of its proximity to the chromophore on position 3. The curve labeled IR, 2R is in agreement with the data reported for (-)methyl jasmonate isolated from jasmin flower oil.2) This together with the spectral data justifies the assignments shown in Fig. 1 .
During an informal assessment of the odor of each isomer, only (IR, 2S)-(+)-methyl epijasmonate had the characteristic jasmonate odor. This was confirmed by a more rigorous determination of their odor thresholds.14) It would appear that preparations of ( -)-I have an odor because of the presence of (-K)-II. Moreover, we suspect that the methyl epijasmonate isolated from the hairpencils of the Oriental fruit moths5 6) and from the peels of lemons7) also have the IR, 2S configuration because of their characteristic jasmonate odor. EXPERIMENTAL Optical rotations were measured on a JASCOORD Model J-5 spectropolarimeter.
Mass spectra (MS) were measured on a Hitachi M-80mass spectrometer. Infrared (IR) spectra were recorded as films with a Shimadzu IR- 
